
Attorney Docket N6. 0756-2424 
IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 



In re Patent Application of: 
Osamu NAKAMURA et al. 
Serial No. 10/046,893 
Filed: January 17, 2002 
For: METHOD OF MANUFACTURING 
SEMICONDUCTOR DEVICE 



) Group Art Unit: 2823 
) Examiner: H. Lee 

) CERTIFICATE OF MAILFNG 

I hereby certify that this correspondence is being 

\ deposited with the United States Postal Service 
with sufTicient postage as First Class Mail in an 

\ envelope addressed to: Commissioner for Patents, 
P.O. Box 1450, Alexandria, VA 22313-1450. on 

) |0-5KO-^ 




INFORMATION DISCLOSURE STATEMENT 

Honorable Commissioner of Patents 
P.O. Box 1450 
Alexandria. VA 22313-1450 

Sir: 

In accordance with the provisions of 37 C.F.R. 1.56 and 37 C.F.R. 1.97-1.99, 
Applicant submits herewith a Form PTO-1449 listing references known to Applicant and 
requests that these references be made of record in the above identified application. 
Copies of the references listed are submitted herewith in accordance with 37 C.F.R. 
1.98(a). 

The references cited on PTO 1449 Form, Page 1 (List 1), are all patents of the 
Assignee (Semiconductor Energy Laboratory Co., Ltd.), which may relate to the subject 
application. 

The references cited on PTO 1449 Form, Pages 1-4 (List 2), are references 
which were cited in U.S. Serial No. 10/056,055. U.S. Serial No. 10/056,055 
corresponds to U.S. Patent Publication No. 2002/0134981 (List 1) 

A check in the amount of $180 is being submitted to comply with the provisions 
of37C.F.R.§ 1.97(c). 

The Commissioner is hereby authorized to charge fees under 37 C.F.R. §§1.16, 
1.17, 1.20(a), 1.20(b), 1.20(c), and 1.20(d) (except the Issue Fee) which may be 

11/04/2003 SSWflMWft 00000006 1004M93 

4. At IM.00 OP 

01 FC:ia06 



1 



- 2 - Application Serial No. 10/046.893 
Attorney Docket No. 0756-2424 



required now or hereafter, or credit any overpaynnent to Deposit Account No. 50-2280. 
A duplicate copy of this sheet is attached. 

Respectfully submitted, 




Eric J. Robinson 
Reg; No. 38:285 

Robinson Intellectual Property Law Office, P.C. 
PMB 955 

21010 Southbank Street 
Potomac Falls, Virginia 20165 
(571)434-6789 



Please type a plus sign (+) inside this box [+] PTO/SB/08A (08-00) 

Approved for use through 10/31/2002. 0MB 0651-0031 
U.S. Patent and Trademark Office: U.S. DEPARTMENT OF COMMERCE 
Under the Paperwork Reduction Act of 1995, no persons arc required to respond to a collection of information unless it contains a valid 0MB control number. 



Substitute for form 1449A/PTO 

INFORMATION DISCLOSURE 
STATEMENT BY APPLICANT 

(use as many sheets as necessary) 



Sheet 1 (List 1) 



of 



Complete if Known 



Application Number 



Filing Date 



First Named Inventor 



Group Art Unit 



Examiner Name 



Attorney Docket Number 



10/046,893 



January 17, 2002 



Osamu Nakamura et al. 



2823 



H.Lee 



0756-2424 




Examiner 
Initials* 


Cite 
No.' 


U.S. Patent Document 


Name of Patentee or Applicant of Cited 
Document 


Date of Publication of Cited 
Document 
MM-DD-YYYY 


Pages, Columns, Lines, Where Relevant 
Passages or Relevant Figures Appear 


Number Kind Code^ 
(if known) 










Zhang et al. 


03/20/2001 








6,355,509 




Yamazaki 


03/12/2002 








6,383,852 




Zhang et al. 


05/07/2002 








2002/0098628 




Hamada et al. 


07/2.5/2a02_ 








-■2002/0T0276'4 




"Yamazaki et al. 


08/01/2002 


^ 






2002/0102776 




Yamazaki et ai. 


08/01/2002 








2002/0125480 




Nakamura et al. 


09/12/2002 


S 

r= &r- 






2002/0134981 




Nakamura et al. 


09/26/2002 








2002/0151120 




Yamazaki et al. 


10/17/2002 


s — ~ 






2002/0155652 




Yamazaki et al. 


10/24/2002 


O 

^ ?=3- 






2002/0182783 




Takayama et al. 


12/05/2002 








2002/0182785 




Miyairi 


12/05/2002 








2002/0182828 




Asami et al. 


12/05/2002 








2002/0197785 




Yamazaki et al. 


12/26/2002 


CP 






2003/0008439 




Ohnuma 


01/09/2003 


o 






2003/0082859 




Ichijo et al. 


05/01/2003 








2003/0089911 




• Kasahara et al. 


05/15/2003 








2003/0122129 




Yamazaki et al. 


07/03/2003 




FOREIGN PATENT DOCUMENTS 



Examiner 
Initials' 



Cite 
No." 



Foreign Patent Document 



GfTice' 



Number' 



Kind Code' 
(if known) 



Name of Patentee or 
Applicant of Cited Document 



Date of Publication of Cited 
Document 
MM-DD-YVYY 



Pages, Columns, Lines, Where 
Relevant Passages or Relevant 
Figures Appear 



OTHER PRIOR ART - NON PATENT LITERATURE DOCUMENTS 



Examiner 
Initials* 



Cite 
No.' 



Include name of the author (in CAPITAL LETTERS), title of the article (when appropriate), title of the 

item (book, magazine, journal, serial, symposium, catalog, etc.)., date, page(s), volume-issue number(s), 
publisher, city and/or country where published. 



m 

O 

m 
o 



Examiner 




Date 




Signature 




Considered 





♦EXAMINER: bitial if reference considered, whether or not citation is in conformance with MPEP 609. Draw line through citation if not in 
conformance and not considered. Include copy of this form with next communication to applicant. 

' Unique citation designation number. ^ See attached Kinds of U.S. Patent Documents. ^ Enter Ofilce that issued the document, by the two-letter 
code (WIPO Standard ST.3). * For Japanese patent documents, the indication of the year of the reign of the Emperor must precede the serial 
number of the patent document. ^ Kind of document by the appropriate symbols as indicated on the document under WIPO Standard ST. 16 if 
possible. * Applicant is to place a check mark here if English language Translation is attached. 

' Unique citation designation number. ^ Applicant is to place a check mark here if English language Translation is attached. 
Burden Hour Statement: This form is estimated to take 2.0 hours to complete. Time will vary depending upon the needs of the individual case. 
Any comments on the amount of time you are required to complete this form should be sent to the Chief Information Officer, U.S. Patent and 
Trademark Office, Washington, DC 2023 1 . DO NOT SEND FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: 
Commissioner for Patents, Washington, DC 20231. 



Please type a plus sign (+) inside this box [+] PTO/SB/08A (08-00) 

Approved for use through 10/31/2002. 0MB 0651-0031 
U.S. Patent and Trademark Office: U.S. DEPARTMENT OF COMMERCE 



Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid 0MB control number. 



Substitute for form 1449A/PTO 

INFORMATION DISCLOSURE 
STATEMENT BY APPLICANT 

(use as many sheets as necessary) 


Complete if Known 


Application Number 


10/046,893 / 


Filing Date 


January 17, 2002 




First Named Inventor 


Osamu Nakamura et al. 




Group Art Unit 


2823 




Examiner Name 


H. Lee 




Sheet 


1 (List 2) of 4 


Altcmey Docket Number 


0756-2424 ^ 


U.S. PATENT DOCUMENTS 


Examiner 
Initials* 


Cite 
No.' 


U.S. Patent Document 


Name of Patentee or Applicant of Cited 
Document 


Date of Publication of Cited 

ly t/l# U IIICIll 

MM-DD-YYYY 


Pages. Columns, Lines. Where Relevant 


Number Kind Code' 
(if knavin) 






J,J J J, / / J 




Garfinkel et al. 


10/27/1970 








A 171 A(\1 
1 1 ,*frUj 




Ikubo et al. 


02/01/1983 








A Ann ifio 




Gibson et al. 


10/16/1984 












_MQri-et.ai. 


08/1 3/1-985 


- 






C '^AA Q 1 O 




Yue 


09/14/1993 








j,z /jjoyo 




Garofalo et al. 


01/04/1994 








j,4Uj, / /Z 




Zhang et al. 


04/04/1995 








c AnK fy^ZA 




Zhang et al. 


06/20/1995 








j,4o 1 , 1 Z 1 




Zhang et al. 


01/02/1996 








3,466, UUU 




Zhang et al. 


01/30/1996 








C AQn QAI 
j,47Z,64J 




Adachi et al. 


02/20/1996 








j,jU 1 ,yoy 




Takayama et al. 


03/26/1996 








j,jU6,jjj 




Takemura 


04/16/1996 








< <OQ 077 




Zhang et al. 


06/25/1996 








< ^1A 71 /C 




Takemura 


07/09/1996 








j,j4J,Jjz 




Ohtani et al. 


08/06/1996 








^ /I7it 




Zhang et al. 


10/08/1996 








!),joy,OlU 




Zhang et al. 


10/29/1996 












Zhang et al. 


10/29/1996 








C CQA 7Q7 




Zhang et al. 


12/03/1996 








c c o c on 1 

5,365,iy 1 




Ohtani et al. 


12/17/1996 








C coo iCD/1 




Takayama et al. 


12/31/1996 








5,595,923 




Zhang et al. 


01/21/1997 








5,595,944 




Zhang et al. 

S 


01/21/1997 








5,604,360 




Zhang et al. 


02/18/1997 








5,605,846 




Ohtani et al. 


02/25/1997 








5,606,179 




Yamazaki et al. 


02/25/1997 








5,608,232 




Yamazaki et al. 


03/04/1997 








5,612,250 




Ohtani et al. 


03/18/1997 








5,614,426 




Funada et al. 


03/25/1997 








5,614,733 




Zhang et al. 


03/25/1997 








5,616,506 




Takemura 


04/01/1997 








5,620,910 




Teramoto 


04/15/1997 








5,621,224 




Yamazaki et al. 


04/15/1997 








5,624,851 




Takayama et al. 


04/29/1997 








5,637,515 




Takemura 


06/10/1997 








5,639,698 




Yamazaki et al. 


06/17/1997 








5,643,826 




Ohtani et al. 


07/01/1997 








5,646,424 




Zhang et al. 


07/08/1997 








5,654,203 




Ohtani et al. 


08/05/1997 








5,656,825 




Kusumoto et al. 


08/12/1997 








5,663,077 




Adachi et al. 


09/02/1997 








5,677,549 




Takayama et al. 


10/14/1997 




Examiner 
Signature 


Date 

Considered 



Please type a plus sign (+) inside this box - 




PTO/SB/08A (08-00) 
Approved for use through 10/31/2002. 0MB 0651-0031 
km and Trademark Office: U.S. DEPARTMENT OF COMMERCE 



' 

Substitute for form 1449A/PTO ^ 

INFORMATION DISCLOSURE 
STATEMENT BY APPLICANT 

(use as many sheets as necessary) 


L^AOg^!^ Complete if Known 


Application Number 


10/046,893 


Filing Date 


January 17, 2002 


First Named Inventor 


Osamu NAKAMURA et al. 


Group Art Unit 


2823 


Examiner Name 


H.Lee 


Sheet 2 (List 2) of 4 


Attorney Docket Number 


0756-2424 



U.S. PATENT DOCUMENTS 


Examiner 
Initials' 


Cite 
No.' 


U.S. Patent Document 


Name of Patentee or Applicant of Cited 
Document 


Date of Publication of Cited 
Document 
MM-DD-YYYY 


Pages, Columns, Lines, Where Relevam 
Passages or Relevant Figures Appear 


Number Kind Code' 

Of known) 






5,696,386 




— p 

Yamazaki 


1 9/nO/l 007 
1 Z/Uy/ 1 yy I 


. 






i,,696,388 




u n ac! u~ c t~ al'. 










5,700,333 




YamazaKi ci ai. 


1 '5/91/1 007 








5,705,829 




Miyanaga et al. 


U 1/UO/ 1 yyo 








5,712,191 




Nakajima et al. 


ni /77/1 OQR 
Ul/Z// iyyo 








5,744,824 




Kousai et al. 


A/l/OQ/l OOfi 
Kjh/Zo/ iyyo 








5,773,327 




Yamazaki et al. 


UO/JU/ lyyo 








5,814,540 




Takemura et al. 


no/00/1 oofi 








5,843,225 




Takayama et al. 


1 o/ni /iQOfi 








5,888,858 




Yamazaki et al. 


\)jfj\)/ lyyy 








5,893,730 




Yamazaki et al. 


f\A/\ 1/1 OOO 








5,897,347 




Yamazaki et al. 


nA/97/l 000 
U4/Z //lyyy 








5,915,174 




Yamazaki et al. 


nA/77 /I 000 
UO/ZZ/ 1 yyy 








5,932,893 




Miyanaga et al. 


ns/ni/i 000 








5,949,115 




Yamazaki et al. 


no/n7/i 000 

\)yf\j t / lyyy 








5,956,579 




Yamazaki et al. 


no/0 1 /1 000 
UV/Z 1/ 1 yyy 








5.961,743 




Yamazaki et al. 


1 n/n^/1 000 

1 yj/KJjf lyyy 








5,977,559 




Zhang et al. 


1 1 /no /I OOO 

1 i/uz/iyyy 








5,985,740 




Yamazaki et al. 


1 1 /I /;/! OOO 

1 1/10/ lyyy 








6,022,458 




Ichikawa 


Uz/Uo/ZUUU 








6,027,987 




Yamazaki et al. 


UZ/zz/zUUU 








6,048,758 




Yamazaki et al. 


U4/I 1/zUUU 








6,063,654 




Ohtani 


AC/1 /C/OAAA 
Uj/lO/ZUUU 








6,066,518 




Yamazaki 


AC/OT /OAAA 








6,071,764 




Zhang et al. 


A</A/^ /O AAA 

uo/uo/zuuu 








6,072,193 




Ohnuma et al. 


Oo/Oo/zOOO 








6,077,758 




Zhang et al. 


/'^A/'^AAA 

Oo/20/zOOO 








6,084,247 




Yamazaki et al. 


07/04/2000 








6,087,679 




Yamazaki et al. 


07/1 1/2000 








6,093,934 




Yamazaki et al. 


07/25/2000 








6,100,562 




Yamazaki et al. 


08/08/2000 








6,111,557 




Koyama et al. 


08/29/2000 








6,121,660 




Yamazaki et al. 


09/19/2000 








6,133,073 




Yamazaki et al. 


10/17/2000 








6,133,075 




Yamazaki et al. 


10/17/2000 








6,133,119 




Yamazaki 


10/17/2000 








6,153,445 




Yamazaki et al. 


11/28/2000 








6,156,590 




Yamazaki et al. 


12/05/2000 








6,156,628 




Ohnuma et al. 


12/05/2000 








6,160,268 




Yamazaki 


12/12/2000 








6,162,704 




Yamazaki et al. 


12/19/2000 








6,165,824 




Takano et al. 


12/26/2000 








6,168.980 




Yamazaki et al. 


01/02/2001 




Examiner 
Signature 


Date 

Considered 



Please type a plus sign (+) inside this box -> [+] 



Under the Paperwork Reduction Act of 1995. no persons are 




PTO/SB/08A (08-00) 
Approved for use through 10/31/2002. 0MB 0651-0031 
U^atent and Trademark Office: U.S. DEPARTMENT OF COMMERCE 
^collection ofinformation unless it contains a valid 0MB control number. 



Substitute for form 1449A/PTO 

INFORMATION DISCLOSURE 
STATEMENT BY APPLICANT 

(use as many sheets as necessary) 



Complete if Known 



Application Number 



Filing Date 



First Named Inventor 



Group Art Unit 



Examiner Name 



10/046,893 



January 17, 2002 



Osamu N AKAMURA et al. 



2823 



H. Lee 



Sheet 3 (List 2) 



of 



Attorney Docket Number 



0756-2424 



U.S. PATENT DOCUMENTS 



Examiner 
Initials* 


Cite 
No.' 


U.S. Patent Document 


Name of Patentee or Applicant of Cited 
Document 


Date of Publication of Cited 
Document 
MM-DD-YYYY 


Pages, Columns, Lines. Where Relevant 
Passages or Relevant Figures Appear 


Number Kind Code' 
Of known) 






6,180,439 




— — j 

Yamazaki et at. 


yj 1/ JU/ZUv 1 








_6,!84,559 




-MayaUt* vr«"vt ai. 


vZ/UU/ZUvr 1 








6,194,255 




riiroKi ei at. 










6,197,624 




I amazaKi 










6,201,585 




1 aKano ci ai. 










6,204,154 




Zifiang ci ai. 










6,207,969 




T amaZ.aKl 


01/97/9001 








6,218,219 




I amazaKi ei ai. 


04/1 7/9001 








6,225,152 




I amazaKi ei at. 


OS/01/9001 








6,232,205 




^niani 


OS/1 S/9001 








6,232,621 




I amazaKi ei ai. 


OS/1 S/9001 








6,242,290 




Nakajima et al. 


OA/0 S/9001 








6,251,712 




Tanaka et al. 


0^/9^/900 1 








6,255,195 




Linn et al. 


07/0^1/9001 








6,285,042 




uniani ei at. 


00/04/900 1 








6,287,900 




Yamazaki et al. 


00/1 1 /9001 








6,291,275 




Yamazaki et al. 


00/1 ft/9001 








6,294,441 




Yamazaki 


00/9S/9001 








6,300,659 




Zhang et al. 


1 0/00/900 1 








6,303,415 




Yamazaki 


1 O/l /C/900 1 
1 U/ 1 0/ZUU 1 








6,303,963 




untani et al. 


1 0/1 A/9001 
lU/IO/ZUUl 








6,307,214 




Untani et al. 


lU/ZJ/zUU I 








6,316,789 




Yamazaki et al. 


1 1 /I 7/900 1 
i 1/1 J/zUU 1 








6,316,810 




Yamazaki et al. 


11/17 /OOA 1 

1 1/1 J/zUUl 








6,376,336 






04/21/2002 








6,396,147 




Adachi et al. 










6,426,276 




Ohnuma et al. 










6,461,943 




Yamazaki et al. 


10/08/2002 








2001/0034088 




Nakamura et al. 


10/25/2001 













































































































































































Examiner 




Date 




Signature 




Considered 





Please type a plus sign (+) inside this box [+] OCI 3 1 2QQ3 
Under the Paperwork Reduction Act of 1995. no pcrsons^^jycquircd 



PTO/SB/08A (08-00) 
Approved for use through 10/31/2002. 0MB 0651-0031 
S. Patent and Trademark Office: U.S. DEPARTMENT OF COMMERCE 
J a collection of information unless it contains a valid 0MB control number. 



Substitute for form 1449A/PTO 

INFORMATION DISCLOSURE 
STATEMENT BY APPLICANT 

(use as many sheets as necessary) 



Complete if Known 



Application Number 



Filing Date 



First Named Inventor 



Group Art Unit 



Examiner Name 



10/046,893 



January 17, 2002 



OsamuNAKAMURAet al. 



2823 



H. Lee 



Sheet 



4 (List 2) 



of 



Attorney Docket Number 



0756-2424 



FOREIGN PATENT DOCUMENTS 


Examiner 
Initials* 


Cite 
No' 


Foreign Patent Document 


Name of Patentee or 
Applicant of Cited Docutnem 


Date of Publication of Cited 
Document 
MM-DD-YYYY 


Pages, Columns, Lines, Where 
Relevant Passages or Relevant 
Figures Appear 


1* 




Kind Code' 

Oflice' Number^ (if known) 






JP 


07-130652 






05/1 9/1 995_ 




-AB - 






JP" 


07-183540 






07/21/1995 




AB 






JP 


08-078329 






03/22/1996 




AB 






JP 


09-074207 






03/18/1997 




FULL 






JP 


3032801 






12/18/2000 




AB 






JP 


2001/210828 






08/03/2001 




AB 






JP 


2000/260777 






09/22/2000 




AB 






EP 


0 651 431 






05/03/1995 




ENG 


OTHER PRIOR ART - NON PATENT LITERATURE DOCUMENTS 


Examiner 
Initials* 


Cite 
No.' 


Include name of the author (in CAPITAL LETTERS), title of the article (when appropriate), title of the 
item (book, magazine, journal, serial, symposium, catalog, etc.)., date, page(s), volume-issue number(s), 
publisher, city and/or country where published. 


T^ 






Masayasu Miyake et al., Characteristics of Buried-Channel pMOS Devices with Shallow 
Counter-Doped Layers Fabricated Using Channel Preamorphization^ IEEE Transactions 
on Electron Devices, Vol. 43, No. 3, March 1996, pp. 444-449 








Lurng S. Lee et a!., Argon Ion-Implantation on Polysilicon or Amorphous-Silicon for 
Boron Penetration Suppression in /?+ pMOSFET, IEEE Transactions on Electron 
Devices, Vol. 45, No. 8, August 1998, pp. 1737-1744 








Kevin S, Jones et al., Boron Diffusion Upon Annealing of Laser Thermal Processed 
Silicon, Ion Implantation Technology 2000, IEEE 2000, pp. 1 1 1-1 14 








D.J. Llewellyn et al.. Implantation and Annealing of CU in InP for Electrical Isolation: 
Microstructural Characterisation, Optoelectronic and Microelectronic Materials and 
Devices Proceedings, IEEE 1997, pp. 313-316 





Examiner 




Date 




Signature 




Considered 





♦EXAMINER: Initial if reference considered, whether or not citation is in conformance with MPEP 609. Draw line through citation if not in 
conformance and not considered. Include copy of this form with next communication to applicant. 

' Unique ciution designation number. ^ See attached Kinds of U.S. Patent Documents. ' Enter Office that issued the document, by the two-letter 
code (WIPO Standard ST.3). * For Japanese patent documents, the indication of the year of the reign of the Emperor must precede the serial 
number of the patent document. ' Kind of document by the appropriate symbols as indicated on the document under WIPO Standard ST. 16 if 
possible. * Applicant is to place a check mark here if English language Translation is attached. 

' Unique citation designation number. ^ Applicant is to place a check mark here if English language Translation is attached. 

Burden Hour Statement: This form is estimated to take 2.0 hours to complete. Time will vary depending upon the needs of the individual case. 
Any comments on the amount of time you are required to complete this form should be sent to the Chief Information OfTlcer, U.S. Patent and 
Trademark Office, Washington, DC 2023 1 . DO NOT SEND FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: 
Commissioner for Patents, Washington, DC 2023 1. 



